Tyrosine sulfation of yolk proteins 1, 2, and 3 in Drosophila melanogaster.
Protein sulfation was studied in Drosophila melanogaster after in vivo labeling of flies with inorganic [35S]sulfate. After separation of total fly protein by sodium dodecyl sulfate-polyacrylamide gel electrophoresis, proteins with sulfated carbohydrates and proteins containing tyrosine sulfate were found in all the molecular weight ranges analyzed. When female and male fly proteins were compared with each other, the electrophoretic patterns of protein-bound carbohydrate sulfate were found to be similar, whereas those of protein-bound tyrosine sulfate were distinct. The most prominent difference was the exclusive presence in female flies of three major tyrosine-sulfated proteins with apparent molecular masses between 48 and 45 kDa. Radioimmunolabeling after two-dimensional polyacrylamide gel electrophoresis was used to identify these proteins as yolk proteins 1, 2, and 3. Each of the three yolk proteins existed in several isoelectric forms, all of which were sulfated. Since the number of tyrosine residues in the yolk proteins is known, the stoichiometry of tyrosine sulfation could be determined by a novel method and was found to be 2.2, 0.9, and 1.2 mol of tyrosine sulfate per mol of yolk protein 1, 2, and 3, respectively. The present results, together with the recently reported molecular cloning of the yolk protein genes, make the yolk proteins suitable objects for genetic approaches to investigate the biological role(s) of tyrosine sulfation of secretory proteins.